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DUH GLYLGHG LQWR  JURXSV QDPHO\ PLFURVFDOHG VPDOOVFDOHG DQG PHGLXPVFDOHG FRPSDQLHV GHSHQGLQJ RQ WKH
QXPEHURIWKHHPSOR\HHVDQGWKHWRWDODQQXDOWXUQRYHU,Q7XUNH\DOWKRXJKWKHUHDUHDJUHDWQXPEHURIFRQVWUXFWLRQ
FRPSDQLHVPRVWRIWKHPFDQEHFDWHJRUL]HGDVPLFURVFDOHGFRPSDQLHVDVWKH\HPSOR\OHVVWKDQHPSOR\HHVDQG
WKHLU DQQXDO WXUQRYHUV DUH OHVV WKDQ ¼ PLOOLRQ0HGLXP DQG ODUJHVFDOHG FRQVWUXFWLRQ FRPSDQLHV KDYH VWURQJHU
ILQDQFLDOFDSDFLWLHVZKLFKPD\KHOS WKHP LQFRPSHQVDWLQJSUREDEOHFRVWRYHUUXQV LQ WKHLUSURMHFWV2Q WKHRWKHU





FRVWRYHUUXQUHDVRQV LQFRQVWUXFWLRQSURMHFWV GHVLJQLQJDTXHVWLRQQDLUHVXUYH\XVLQJ WKH LQIRUPDWLRQREWDLQHG
IURP WKH OLWHUDWXUH UHYLHZ  FRQGXFWLQJ WKH TXHVWLRQQDLUH VXUYH\ RQ WKH 7XUNLVK PLFURVFDOHG FRQVWUXFWLRQ
FRPSDQLHVDQGFDUU\LQJRXWUHOLDELOLW\DQGVHYHULW\DQDO\VHVRQWKHFROOHFWHGGDWD
2.1. Identification of Factors Affecting Cost Overruns in Micro- Scaled Construction Companies 





&RQWUDFWUHODWHG IDFWRUV FRQVLVW RI WUDQVIHU RI DOO ULVNV WR WKH FRQWUDFWRU DQG VHYHUH FRQWUDFW FRQGLWLRQV 7LPH
UHODWHG IDFWRUV LQFOXGHGHOD\V LQ UHFHLYLQJSURJUHVVSD\PHQWV IUHTXHQW FKDQJHRUGHUV GHOD\V LQ GHFLVLRQPDNLQJ
SURFHVVGHOD\VLQPDWHULDOSURFXUHPHQWODWHVLWHGHOLYHU\LQDGHTXDWHSURMHFWGXUDWLRQGHOD\VLQPDNLQJSD\PHQWV
LQHIILFLHQW VFKHGXOLQJSURFHVV ILQDQFLQJSUREOHPVDQGGHOD\V LQ VLWHPRELOL]DWLRQ&RVWUHODWHG IDFWRUVFRQVLVWRI
GHVLJQSUREOHPVPLVWDNHVLQFRVWHVWLPDWHVEULEHVH[WUDZRUNVQRWLQFOXGHGLQWKHFRQWUDFWSHQDOWLHVUHVXOWLQJIURP
VDIHW\DFFLGHQWVREVWDFOHVIURPRWKHUFRQWUDFWRUVXQFOHDUSURMHFWVFRSHZDVWDJHRIPDWHULDOVODFNRIFRQWURORYHU
SD\PHQWV RQ VLWH WKHIW RI PDWHULDOV ODZV DQG UHJXODWLRQV SUHYDLOLQJ LQ WKH UHJLRQ DQG SHQDOWLHV UHVXOWLQJ IURP
GHOD\V 5HDVRQV WKDW SUHYHQW WKH DFKLHYHPHQW RI WKH GHVLUHG TXDOLW\ VXFK DV UHZRUNV KLJK JXDUDQWHH SHULRG RI
SURGXFWVXQFOHDUWHFKQLFDOVSHFLILFDWLRQVGHOD\VLQLQVSHFWLRQDQGWHVWLQJDQGSHQDOWLHVUHVXOWLQJIURPORZTXDOLW\
FRQVWLWXWH TXDOLW\UHODWHG IDFWRUV +XPDQ UHVRXUFHUHODWHG IDFWRUV FRPSULVH ODFN RI PDQDJHULDO FDSDELOLW\ RI WKH




2.2. Questionnaire Design 
$IWHU LGHQWLI\LQJ DQG FDWHJRUL]LQJ WKH IDFWRUV D TXHVWLRQQDLUH VXUYH\ ZKLFK FRPSULVHV  TXHVWLRQV ZDV
GHVLJQHG 7KH TXHVWLRQQDLUH PDLQO\ FRQVLVWHG RI  VHFWLRQV 6L[ TXHVWLRQV LQ WKH ILUVW VHFWLRQ LQTXLUH DERXW WKH
EDFNJURXQGRIWKHUHVSRQGHQWV7KHVHFRQGVHFWLRQLQFOXGHVTXHVWLRQVWKDWDLPWRLQYHVWLJDWHWKHFKDUDFWHULVWLFVRI
430   Gul Polat et al. /  Procedia Engineering  85 ( 2014 )  428 – 435 
WKHFRQVWUXFWLRQFRPSDQLHV7KHWKLUGVHFWLRQKDVRQO\TXHVWLRQDQGLWDLPVWRLGHQWLI\WKHLPSRUWDQFHOHYHOVRI
IDFWRUV WKDWPD\ DIIHFW FRVW RYHUUXQVE\XVLQJ D VFDOHRI ZKHUH ³´ UHSUHVHQWV WKH OHDVW LPSRUWDQFH DQG ³´
UHSUHVHQWVWKHKLJKHVWLPSRUWDQFH
2.3. Data Analysis Methods 
5HOLDELOLW\RI WKHTXHVWLRQQDLUHZDV WHVWHGE\ LQWHUQDOFRQVLVWHQF\PHWKRG7KHVWDWLVWLFDOSDFNDJH6366ZDV
XVHGIRU UHOLDELOLW\DQDO\VLV$FFRUGLQJ WR)LHOG>@ WKHPRVWFRPPRQPHDVXUHRIVFDOH UHOLDELOLW\ LV&URQEDFK
V
DOSKDĮ,QSUHYLRXVVWXGLHVWKHUHOLDEOHVFDOHRI&URQEDFK¶VDOSKDZDVLQGLFDWHGDVDYDOXHRIDWOHDVW>@





























LV WKHIUHTXHQF\RI WKHSRLQW LE\DOO UHVSRQGHQWVQ LV WKHWRWDOQXPEHURI UHVSRQVHVDQGD LV WKHKLJKHVWZHLJKW
ZKLFKLVLQWKLVVWXG\7KHQILYHLPSRUWDQWOHYHOVZHUHFRQYHUWHGWR6,YDOXHVZKLFKDUH+LJK+6,
+LJK0HGLXP +0 6,0HGLXP 0 6,0HGLXP/RZ 0/ 6, DQG /RZ /
6,>@
)LQGLQJVDQG'LVFXVVLRQ
3.1. Sample Characteristics 
7KH TXHVWLRQQDLUHV ZHUH VHQW WR WKH RZQHUV SURMHFW PDQDJHUV VLWH VXSHUYLVRUV RU FRRUGLQDWRUV RI WKHPLFUR

















Education Level  Number of years in the 
construction industry 
 Number of years in the 
company

(OHPHQWDU\VFKRRO     
+LJKVFKRRO     
8QGHUJUDGXDWH     
*UDGXDWH     
Age    ! 
  !  Share of profit 
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  Position in the company  <HV 
  2ZQHUSDUWQHU  1R 
  3URMHFWPDQDJHUVLWHPDQDJHU   




JUDGXDWHG IURP HOHPHQWDU\ VFKRRO RI WKH UHVSRQGHQWV JUDGXDWHG IURPKLJK VFKRRO RI WKH UHVSRQGHQWV
JUDGXDWHG IURP XQGHUJUDGXDWH SURJUDPV DQG  RI WKH UHVSRQGHQWV JUDGXDWHG IURP JUDGXDWH SURJUDPV 7KH
UHVSRQGHQWVZHUHDVNHGWRLQGLFDWHWKHLUDJHJURXSRIWKHUHVSRQGHQWVZHUHEHWZHHQ\HDUVROGRI
WKHPEHWZHHQ\HDUVROGRIWKHPEHWZHHQ\HDUVRIWKHPEHWZHHQ\HDUVDQG
RI WKHPZHUH ROGHU WKDQ  \HDUV RI DJH 7KH UHVSRQGHQWV ZHUH DVNHG KRZ ORQJ WKH\ KDG EHHQ ZRUNLQJ LQ WKH
FRQVWUXFWLRQLQGXVWU\RIWKHUHVSRQGHQWVUHSRUWHGWKDWWKH\KDGEHHQZRUNLQJLQWKHFRQVWUXFWLRQLQGXVWU\IRU
WR\HDUVRIWKHPWR\HDUVRIWKHPWR\HDUVRIWKHPWR\HDUVRIWKHPWR
 \HDUV DQG  RI WKHP PRUH WKDQ  \HDUV 7KH UHVSRQGHQWV ZHUH DVNHG WR LQGLFDWH WKHLU SRVLWLRQ LQ WKH
FRPSDQ\RIWKHUHVSRQGHQWVVWDWHGWKDWWKH\ZHUHRZQHUSDUWQHURIWKHPUHSRUWHGWKDWWKH\ZHUHSURMHFW
PDQDJHUVLWH PDQDJHU DQG  RI WKHP VWDWHG WKDW WKHLU SRVLWLRQ ZDV RWKHU WKDQ RZQHUSDUWQHU RU SURMHFW












Number of years in the construction industry  Types of Projects (Cont’d) 
  ,QVWLWXWLRQDODQGFRPPHUFLDOEXLOGLQJ 
  6SHFLDOL]HGLQGXVWULDOFRQVWUXFWLRQ 
  ,QIUDVWUXFWXUHDQGKHDY\FRQVWUXFWLRQ 
  Who did supply the material and/or 
equipment required for the last project? 

  2ZQHUVXSSOLHGPDWHULDODQGHTXLSPHQW 
!  2ZQHUVXSSOLHGPDWHULDO 
Types of Projects  2ZQHUVXSSOLHGHTXLSPHQW 




\HDUV DQG  RI WKHPPRUH WKDQ  \HDUV  RI WKH FRPSDQLHV KDYH EHHQ VSHFLDOL]HG LQ UHVLGHQWLDO KRXVLQJ
SURMHFWV  RI WKHP LQ LQVWLWXWLRQDO DQG FRPPHUFLDO EXLOGLQJ SURMHFWV  RI WKHP LQ VSHFLDOL]HG LQGXVWULDO
FRQVWUXFWLRQSURMHFWVDQGRI WKHPLQ LQIUDVWUXFWXUHDQGKHDY\FRQVWUXFWLRQSURMHFWVRI WKH UHVSRQGHQWV
UHSRUWHGWKDWWKH\KDGVXSSOLHGPDWHULDODQGHTXLSPHQWRIWKHPVWDWHGWKDWWKHRZQHUKDGVXSSOLHGPDWHULDO
 RI WKHP UHSRUWHG WKDW WKH RZQHU VXSSOLHG PDWHULDO DQG HTXLSPHQW DQG  RI WKHP VWDWHG WKDW WKH RZQHU
VXSSOLHGHTXLSPHQWUHTXLUHGIRUWKHODVWSURMHFW
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5HOLDEOH VFDOH RI &URQEDFK¶V DOSKD ZDV LQGLFDWHG DV D YDOXH RI DW OHDVW  LQ SUHYLRXV VWXGLHV 6LQFH DOO
&URQEDFK¶V DOSKD YDOXHVZHUH KLJKHU WKDQ  WKH LQWHUQDO FRQVLVWHQFLHV RI WKH IDFWRUV FDQ EH FRQVLGHUHG WR EH
DFFHSWDEOHLQWKLVVWXG\
3.3. Ranking Analysis 














Contract-related factors     
7UDQVIHURIDOOULVNVWRWKHFRQWUDFWRU     0
6HYHUHFRQWUDFWFRQGLWLRQV     0
Time-related factors     


 $YHUDJH5DWLQJRQD6FDOHRI 9HU\/RZ /RZ 0HGLXP +LJK 9HU\+LJK
Á 6HYHULW\,QGH[+LJK+6,+LJK0HGLXP+06,0HGLXP06,0HGLXP/RZ0/6,DQG
/RZ/6,
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'HOD\VLQUHFHLYLQJSURJUHVVSD\PHQWV     +0
)UHTXHQWFKDQJHRUGHUV     +0
'HOD\VLQGHFLVLRQPDNLQJSURFHVV     0
'HOD\VLQPDWHULDOSURFXUHPHQW     0
/DWHVLWHGHOLYHU\     0
,QDGHTXDWHSURMHFWGXUDWLRQ     0
'HOD\VLQPDNLQJSD\PHQWV     0
,QHIILFLHQWVFKHGXOLQJSURFHVV     0
)LQDQFLQJSUREOHPV     0/
'HOD\VLQVLWHPRELOL]DWLRQ     0/
'HOD\VLQZRUNVFDUULHGRXWE\VXEFRQWUDFWRUVGHOHWHG     
Cost-related factors     
'HVLJQSUREOHPV     +
0LVWDNHVLQFRVWHVWLPDWHV     +0
%ULEHV     +0
([WUDZRUNVQRWLQFOXGHGLQWKHFRQWUDFW     +0
3HQDOWLHVUHVXOWLQJIURPVDIHW\DFFLGHQWV     +0
2EVWDFOHVIURPRWKHUFRQWUDFWRUV     +0
8QFOHDUSURMHFWVFRSH     0
:DVWDJHRIPDWHULDOV     0
/DFNRIFRQWURORYHUSD\PHQWVRQVLWH     0
7KHIWRIPDWHULDOV     0/
/DZVDQGUHJXODWLRQVSUHYDLOLQJLQWKHUHJLRQ     0/
3HQDOWLHVUHVXOWLQJIURPGHOD\V     0/
Quality -related factors     
5HZRUNV     +0
+LJKJXDUDQWHHSHULRGRISURGXFWV     0
8QFOHDUWHFKQLFDOVSHFLILFDWLRQV     0
'HOD\VLQLQVSHFWLRQDQGWHVWLQJ     0
3HQDOWLHVUHVXOWLQJIURPORZTXDOLW\     0/
Human resource-related factors     
/DFNRIPDQDJHULDOFDSDELOLW\RIWKHFRPSDQ\     0
,QH[SHULHQFHRIWKHWHFKQLFDOVWDIILQWKHFRPSDQ\     0
+LJKWXUQRYHUUDWHRIWKHVWDIILQWKHFRPSDQ\     0
Communication-related factors     
2UDOUHTXHVWVIURPWKHRZQHU     +0
$GYHUVHDWWLWXGHVRIWKHRZQHU     0/
9DJXHWHFKQLFDOVSHFLILFDWLRQVGHOHWHG     
Risk-related factors 
+LJKLQIODWLRQUDWH     +0
6HYHUHVLWHDQGZHDWKHUFRQGLWLRQV     +0









GHOD\V LQ UHFHLYLQJ SURJUHVV SD\PHQWV IUHTXHQW FKDQJH RUGHUV  FRVWUHODWHG IDFWRUV LH PLVWDNHV LQ FRVW
HVWLPDWHVEULEHVH[WUDZRUNVQRWLQFOXGHGLQWKHFRQWUDFWSHQDOWLHVUHVXOWLQJIURPVDIHW\DFFLGHQWVREVWDFOHVIURP




 RXW RI WKH UHPDLQLQJ  IDFWRUVZKLFK FRPSULVH  FRQWUDFWUHODWHG IDFWRUV LH WUDQVIHU RI DOO ULVNV WR WKH
FRQWUDFWRU VHYHUH FRQWUDFW FRQGLWLRQV  WLPHUHODWHG IDFWRUV LH GHOD\V LQ GHFLVLRQPDNLQJ SURFHVV GHOD\V LQ
PDWHULDO SURFXUHPHQW ODWH VLWH GHOLYHU\ LQDGHTXDWH SURMHFW GXUDWLRQ GHOD\V LQ PDNLQJ SD\PHQWV LQHIILFLHQW
VFKHGXOLQJ SURFHVV  FRVWUHODWHG IDFWRUV LH XQFOHDU SURMHFW VFRSHZDVWDJH RIPDWHULDOV ODFN RI FRQWURO RYHU
SD\PHQWV RQ VLWH  TXDOLW\UHODWHG IDFWRUV KLJK JXDUDQWHH SHULRG RI SURGXFWV XQFOHDU WHFKQLFDO VSHFLILFDWLRQV




5HPDLQLQJIDFWRUVZHUHUHFRUGHG WRKDYH³0HGLXP/RZ´ LPSRUWDQFH OHYHOV ,W VKRXOGEHQRWHG WKDWQRQHRI
WKHVHIDFWRUVRIWKHPKDGEHHQGHOHWHGLQRUGHUWRLQFUHDVHWKHUHOLDELOLW\KDV³/RZ´LPSRUWDQFHOHYHOZKLFK




WDUJHWHG SURILW PDUJLQ DW WKH HQG RI HDFK XQGHUWDNHQ SURMHFW $FKLHYHPHQW RI WKLV JRDO PDLQO\ GHSHQGV RQ
FRPSOHWLQJSURMHFWVZLWKLQWKHDQWLFLSDWHGEXGJHWWLPHDQGH[SHFWHGTXDOLW\WDUJHWV+RZHYHULQPRVWFRQVWUXFWLRQ
SURMHFWVVHYHUHFRVWRYHUUXQVGHOD\VDQGTXDOLW\SUREOHPVIUHTXHQWO\RFFXU7KHUHDUHVHYHUDOUHDVRQVEHKLQGWKHVH
GHYLDWLRQV (YHU\ FRQVWUXFWLRQ FRPSDQ\ LV QHJDWLYHO\ DIIHFWHG E\ FRVW RYHUUXQV +RZHYHU PLFURVFDOHG
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